p21 (WAF1/CIP1) expression is induced in newly nondividing cells in diverse epithelia and during differentiation of the Caco-2 intestinal cell line.
We examined the relationship between expression of the p21 (WAF1/CIP1) inhibitor of cyclin-dependent kinases, cessation of proliferation, and terminal differentiation in the epithelia of the gastrointestinal tract. Using in situ hybridization, we performed a detailed study of patterns of p21 mRNA expression in different regions of the stomach, along the length of the intestine, and in tongue, cervix, and hair follicle. We detected strong hybridization only in cells that had ceased proliferation and begun the process of terminal differentiation. Induction of p21 transcription may serve as a useful marker for dissection of differentiation programs in these diverse epithelia. To determine the relative levels of p21 expressed in various regions of the gastrointestinal tract from the esophagus to the colon, we used quantitative RT-PCR with endogenous and exogenous sequences as internal standards. The highest levels of p21 expression were detected in the distal small intestine. To further investigate the role that cell cycle regulation may play during differentiation of intestinal epithelial cells, we examined the expression of p53, p21, cyclin D1, cyclin E, and E2F1 in the Caco-2 colon carcinoma cell line, which differentiates spontaneously after reaching confluence. p21 and p53 mRNA and protein levels increase as Caco-2 cells differentiate. In both undifferentiated and differentiated Caco-2 cells, p53 protein was not inducible by DNA damaging agents, suggesting the absence of functionally wildtype protein. Caco-2 cells should provide a useful model system for studying regulation of p21 and determining if it plays a role during intestinal epithelial cell differentiation.